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ABSTRACT 



A display unit for an automobile includes a graph compris- 
ing a vertical axis X and a horizontal axis Y. The vertical axis 
X Inrticafrs a remaining capacity of driving energy, such the 
capacity of batteries in an electric vehicle, and the horizontal 
axis Y indicates a remaining distance that can be traveled 
based on the remaining capacity of driving energy. Thus, the 
remaining capacity and the remaining distance are integrally 
displayed on a single graph. 
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DISPLAY UNIT FOR AUTOMOBILES FIG. 2 is an explanatory front view of a display unit in 

accordance with a first embodiment of the display unit for 

BACKGROUND OF THE INVENTION automobiles according to the present invention. 

1 Held of the Invention FIG. 3 is a schematic illustration of a color liquid crystal 

The present invention relates to a display utiit for auto- 5 ^Trr^ ^ cmciIt for constituting tbe display unit shown 

mobiles for displaying a remaining amount of driving wu i 

energy (hereinafter referred to as "remaining energy") and FIG. 4 is a flow chart for displaying a remaining amount 

an available remaining traveling distance (hereinafter of capacity of the batteries and a remaining distance on the 

referred to as Remaining distance") of an automobile. display unit shown in FIG. 2. 

2. Description of the Related Art 1 FIG. 5 is a view for explaining the operation of the display 

In recent years, electric automobiles driven by electric unit shown in FIG* 2. 

motors have been developed as well as engine automobiles fig. 6 is a view for explaining a display with a blue light 

driven by internal combustion engines, and hybrid automo- he3m b ^ jj^j ^ element LCD 

biles which also use engines together with electric motors. shown in FIG 3 

Any automobile of any of the types described above has 15 ... , ^ J 

means for displaying a remaininT amount (remaining ^IWG. 7 is a **** explaining a display with a red light 

capacity) of fuel such as gasoline, light oil and LPG or beam by using the color hquid cry stal display dement LCD 

batteries as driving energy. However, it has been further shown in FIG. 3. 

demanded to know a remaining distance in km or Miles FIG. 8 is an explanatory view of a display unit in 

allowed by the use of the remaining energy. 20 acco r dance with a second embodiment of the display unit for 

Thus, for example, a display unit shown in FIG. 9 is automobiles according to the present invention, 

known (see FIG. 3 in Japanese Laid-open Patent Publication EDGK 9 is an explanatory view of a conventional display 

No. 6- 189402). The display unit 2 is installed in an electric nnit. 

automobile, and comprises a remaining energy display per- 

tion 4 for batteries, and a remaining digtnurg- display portion 25 DESCRIPTION OF THE PREFERRED 

6. Hie remaining energy display portion 4 displays the EMBODIMENT 

remaining energy of the batteries by using a bar graph. The FIG. 1 is a block diagram showing a major electrical 

remaining distance display portion 6 digitally displays the circuit It of an electric automobile in which a display unit 

remaining distance by using numerals. according to an embodiment of the present invention is 

However, in the conventional display unit described 30 incorporated, 

above, the remaining energy of the batteries is displayed Tbc decrrical circuit It includes a plurality of batteries 12 

using me bar graph, whuetr^™ming distance is dis- connected „ series, and a motor M c driven by the batteries 

played with the numerals. For this reason, there has been a 12. a charger 14 can be connected to the batteries 12 at a 

problem that a driver cannot easiry recognize a relationship desired time through engagement between a connector on 

between the iemaiiung capacity of the batteries and the » charged side 16 and a connector on charging side 18 which 

remaining distance although the remaining capacity of the is connected to the charger 14. 

batteries is closely related to the rernaimng distance. Hie electrical circuit It has a current detector 20 for 

SUMMARY OF THE INVENTION detecting a discharge current l D supplied to the motor M 0 

the present invention has been made to solve the above 40 electrical equipment (not shown) and a charge 

problem. Therefore, an object of the invention is to provide current \ c supplied from the charger 14, a voltage detector 22 

a display unit for an automobile capable of making a display detecting a voltage between the terminals of the batteries 

so that the relationship between the remaining amount of 12 (hereinafter referred to as "battery voltage") E, and a 

driving energy and the remaining distance can be easily temperature detector 24 for det e cting a temperature of the 

recognized. 45 batteries 12. It former includes an electronic control unit 

In order to achieve the above object, the present invention (hereinafter referred to as "ECIT) 26 for calculating a 

provides a display unit for displaying a remaining amount of remaining capacity C or remaining energy of the batteries 12 

driving energy and a remaining distance of an automobile, °n the basts of the detected data c^tputted from the current 

including a graph type display means comprising vertical the voltage detector 22 and the temperature 

and horizontal axes, wherein the vertical axis is a display » detector 24, and also for calcalating a reniaining distance ZS 

portion for the remaining amount of the drivin g energy, and in ItdAtlon to ^ >™iaining capacity C 

the horizontal axis is the remaining distance display portion ECU 26 is connected to a connection detecting sensor 28 

in relation to the remaining amount of the driving energy. ^ cr de te c tin g whether or not the connector on charging side 

In the display unit according to the present invention, the 18 of the charger 14 is engaged with the connector on 

remaining amount display portion for the driving energy is 55 ch * I B ed ^de a switching unit 30 provided between the 

provided along the vertical axis, and the remaining distance batteries 12 and the motor M„, a power drive unit 

display portion is provided along the horizo ntal axis. Thus, (hereinafter referred to as *TDU**) 32 for driving the motor 

the remaining amount of energy and the remaining distance ^ 811 todtion switch 34, an accelerator sensor 36 for 

are displayed in one graph. Accordingly, a driver can easily detecti ng a pedal angle of an accelerator, and a vehicle speed 

recognize the relationship between the remaining amount of 60 P al8C deterring sensor 38 for detecting a running distance, 

energy and the remaining distance at * glan ce only by seeing ECU 26 is driven by a power source supplied from a 

the single graph. sub-battery 4t. It includes a read-only memory (hereinafter 

t»t» tt7t** ^/^mrnmr ^ r*~m w«* Awm .„_„ referred to as "ROM") 42 for storing a program for caicu- 

BRIEF DESCRIPTION OF THE DRAWINGS lating the remaining capacity C of the batteries 12. a running 

FIG. 1 is a block diagram showing an electrical circuit of 65 distance AS per unit time (t), for example, per one minute 

an electric automobile in which a display unit for automo- (hereinafter explanation will be made by using one minute 

biles according to the present invention is incorporated. in the same manner), a ratio (hereinafter referred to as 
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4 •electric power consumption") D of the running distance AS 
per one minute to a discharge amount AC per one minute, 
and a remaining distance ZS; a random-access memory 
(hereinafter referred to as "RAM") 44 for temporarily stor- 
ing calculation results when ECU 26 performs various 
calculations; and a look-up table (hereinafter referred to as 
"LUT") 44 for providing stored information for use when 
ECU 24 performs various calculations. 

A display unit 54 according to a first embodiment is 
connected to ECU 26. As shown in FIG. 2, the display unit 
50 includes a graph type display means 52 comprising a 
vertical axis X and a horizontal axis Y. The vertical axis X 
is a remaining capacity display portion 54 for displaying the 
remaining capacity C of the batteries 12, and the horizontal 
axis Y is a remaining distance display portion 54 for 
displaying the remaining distance ZS in relation to the 
remaining capacity C of the batteries 12. 

The remaining capacity display portion 54 and the 
remaining distance display portion 54 can be displayed by a 
digital type bar graph, having a color liquid crystal display 
element LCD (multiple color display means) 57 capable of 
multiple color presentation for displaying a change in rela- 
tionship between the remaining capacity C and the remain- 
ing distance ZS by means of a change in area. 

The remaining distance display portion 56 is configured to 
have a triangular shape with depths which become narrower 
in a direction from F (100%) to B (0%) of the vertical axis 
X, namely in a downward direction, and a line, extended 
upward from an intersection between its inclined line 58 and 
a horizontal line of the remaining capacity C, represents the 
remaining distance ZS. For example, in FK3. 2, the cross- 
hatched portion represents me present status of the batteries 
wherein the remaining capacity C is % (75%), and the 
remaining distance ZS is 75 km (as shown by the vertical 
dashed line and cursor at the top). In this situation, the 
remaining capacity display portion 54 and the remaining 
distance display portion 56 are displayed by a blue or white 
color. 

As shown in FK3. X the color liquid crystal display 
element LCD 57 includes a first color polarizing plate 62B 
for transmitting a blue light beam B, and a second color 
polarizing plate 62R for transmitting a red light beam R of 
a light beam L irradiated from a light source 64. A first TN 
(twisted nematic) cell 64, a first neutral polarizing plate 66, 
a second TN cell 68 and a second neutral polarizing plate 70 
are successively arranged on an optical path in front of the 
first and second color polarizing plates 62B, 62R. 

The first and second TN cells 64, 68 are arranged in a 
form to twist the direction of liquid crystal molecules by 90° 
when no voltage is applied; and to orientate the long axis of 
the liquid crystal molecules in the direction of an electric 
field when a voltage is applied. In FIG. 3, the first neutral 
polarizing plate 66 transmits a light beam polarized in the 
vertical direction only, and the second neutral polarizing 
plate 70 transmits a light beam polarized in the horizontal 
direction only. 

In the construction as described above, a method will be 
described with reference to a flow chart in FIG. 4, in which 
the remaining capacity or energy after correction C r of the 60 
batteries 12 is calculated in a discharge mode in which 
currents are supplied from the batteries 12 to the motor H> 
and other electrical equipment such as an air conditioner, 
and the remaining distance ZS in relation to the remaining 
capacity after correction C r is calculated to display them. 

Firstly, when an ignition key (not shown) inserted into the 
ignition switch 34 is rotated by a driver up to a start-up 



to 



position of the motor Mp. ECU 26 determines that the 
discharge mode is given according to a signal ourputted from 
the ignition switch 34 in step SI. The switching unit 30 is 
switched by a signal outautted from ECU 26 on the basis of 
this determination, and the batteries 12 are connected to 
PDU 32. A driving signal for the motor is otitputted from 
ECU 26 to PDU 32. This driving signal allows a battery 
voltage E to be applied to me motor M„ through the 
switching unit 30 and FDU 32, and the motor M*» is rotated. 

When the motor is rotated, ECU 26 reads the battery 
voltage E detected by the voltage detector 22 and the 
discharge current supplied from the batteries L2 to the 
motor M 0 and d e tected by the current detector 20 at a 
predetermined sampling time in a step S2. An initial value 
of the remaining capacity before correction C r of the bat- 
teries 12 in the discharge mode is read from a table stored 
in LUT 46 in a step S3 on the basis of the battery voltage E 
read in step S2. 

Next, the discharge current read in the step S2 is 
accumulated, and an average discharge current per one 
minute of the accumulated discharge current l a is calculated 
in a step S4. Further, a discharge amount per one minute AC 
is calculated from the average discharge current in a step 
S5, then the discharge amount per one minute AC is sub- 
tracted from the initial value of the remaining capacity 
before correction C> and the remaining capacity before 
correction C, is updated in a step S6. Thus, the remaining 
capacity before correction C r is updated for every one 
minute by ECU 26. 

A battery temperature T detected by the temperarure 
detector 24 is read by ECU 26. A corrected value of the 
remaining capacity before correction C, of the batteries 12 
corrected for temperature (temperature-corrected capacity 
C r ) is read from a table stored in LUT 46 on the basis of the 
battery temperature T in a step S7. Further, a corrected value 
of the remaining capacity before correction Q of the bat- 
teries 12 corrected for the average discharge mm** 
(curreut^c?rected capacity C^) is read from a table stored in 
LUT 46 in a step S8, on the basis of the average discharge 
current l /JtA per one minute calculated in the step S4. 

Next, ECU 26 calculates a corrected value (deterioration- 
corrected c apacity C R ) for a change in rated capacity due to 
deterioration of the batteries 12, and a corrected value 
(temporary corrected capacity C^) for an error of the 
remaining capacity C due to a cumulative error of the 
discharge amount AC generated during calculation of the 
remaining capacity C of the batteries 12 on the basis of a 
cumulative value of the discharge amount AC in a step S9. 
The temporary corrected capacity C w is also generated 
when the remaining capacity before correction C, is calcu- 
lated by accumulating the charge current ^ in a charge 
mode. 

The temperature-corrected capacity Cr> the current- 
corrected capacity the deterioration-corrected capacity 
C* and the temporary corrected capacity thus obtained 
are used through ECU 26 to correct the remaining capacity 
before correction Q and calculate the remaining capacity 
after correction C r in a step S10. 

In a step SU, after updating a previous dectric power 
consumption PD to a present electric power consumption D, 
a running distance per one minute AS is calculated on the 
basis of a vehicle speed pulse inputted from the vehicle 
speed pulse detecting sensor 38 in a step S12. Next, the 
65 electric power consmnption D is calculated by dividing the 
running distance per one minute AS by the discharge amount 
per one minute AC in a step SI3, and the remaining distance 
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ZS is calculated fay multiplying the electric power consump- 
tion D by the remaining capacity after convection C r in a step 
S14. The remaining capacity C which is Die remaining 
capacity after correction C r and the remaining distance ZS 
are displayed on the display means 52 in step S15. Tne 
remaining distance display portion 56 shown in FIG. 2 is 
usually constituted by a blue portion 56B and a dark portion 
56X as described below. 

In the first embodiment, as shown in FIG. 2, the display 
unit 5* has the graph type display means 52 constituted by 
the vertical axis X and the horizontal axis Y. The vertical 
axis X is the remaining capacity display portion 54 for 
displaying the remaining capacity C (which is actually the 
r emainin g capacity after correction C r ) of the batteries 12, 
and the horizonal axis Y is the remaining distance display 
portion 56 for displaying the remaining distance ZS in. 
relation to the remaining capacity C of the batteries 12. It is 
easily confirmed in FIG. 2 mat the remaining energy C is % 
and the remaining distance ZS is 75 tan. 

Therefore, a relationship between the remaining capacity 
C and the remaining distance ZS is displayed in one graph 
in an analog manner. Thus, a beneficial effect is obtained in 
that a driver can easily recognize the relationship between 
the remaining capacity C and the remaining distance ZS at 
a gianr*; only by looking at the *fagi* g rap h (display means 
52). 

Further, in the first embodiment, the relationship between 
the remaining capacity C and the remaining rfigt^nf *^ is 
updated every one minute Thus, if the present running state 
is deteriorating compared with a standard running state 
along the inclined line 58 in FIG. 2 due to, for example, 
racing the motor in a stopped state or the Tire, the remaining 
distance ZS decreases. For this reason, as shown in FIG. 5, 
the remaining distance display portion 56 is sectioned by 
colors, and a reference line 8# is provided inclining with 
respect to the vertical direction. 

Namely, as shown in FIG. a blue light beam B and a red 
light beam R, obtained by transmitting a Hght beam L 
irradiated from the light source 6# throng)) the first and 
second color polarizing plates 62B, 62R, arrive at the first 
neutral polarizing plate 66 after rotating their polarization 
directions by 90° by means of the first TN cell 64 to which 
no voltage is applied. The first neutral polarizing plate 66 
transmits the bine light beam B only. The blue light beam B 
is transmitted through the second neutral polarizing plate 70 
after rotating its polarization direction by 90° by means of 
the second TN cell 68 to which no voltage is applied- Thus, 
a blue portion (or white portion) 56B is formed on the 
remaining distance display portion 56. When a voltage is 
applied to the second TN cell 68, the blue light beam B is 
transmitted through the second TN cell 68 with its polar- 
ization direction maintained exactly, and it is interrupted by 
the second neutral polarizing plate 7t to form a dark portion 
56K. 

As shown in FIG. 7, when a voltage is applied to the first 
TN cell 64, the red light beam R is only transmitted by the 
first neutral polarizing plate 66. The red light beam R is 
transmitted through the second neutral polarizing plate 7* to 
form a red portion 56R when no voltage is applied to the 
second TN cell 68, while it is interrupted by the second 
neutral polarizing plate 7# to form a dark portion 56K when 
a voltage is applied to the second TN cell 68. 

Thus, the reference line 80 in FIG. 5 is formed at a 
boundary between the blue portion 56B and the red portion 
56R, and the relationship between the remaining capacity C 
and the remaining distance ZS is displayed as a change in 
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a™. Th«efa ft T as an crampl^ th*» r einainlng distance ZS is 
estimated at 50 km when the remaining capacity C is in 
which it is possible to continue running for another 75 fan 
provided that a standard running state is used. However, it 
s is confirmed that if the present running state is continued, it 
is only possible to continue running for another 50 km. 

The remaining distance display portion 56 has been 
sectioned by colors into the blue portion 56B and the red 
portion 56R in the explanation described above. However, it 
10 is also possible to successively change colors, for example, 
blue— ►green— »red in relation to a running state. This pro- 
vides an advantage in that the driver's attention can be 
attracted as conditions change. 

A display unit 98 according to a second embodiment will 
be explained with reference to FIG. 8. This display unit 90 
includes a graph type display means 92 comprising a vertical 
axis X and a horizontal axis Y. The vertical axis X is a 
remaining capacity display portion 94 for displaying the 
remaining capacity C of batteries 12, and the horizontal axis 
20 Y is a remaining distance display portion 96 for displaying 
a remaining distance* in relation f» h*» remaining mpar4ty 
C of the batteries 12. They arc constituted in the same 
manner as those of the remaining capacity display portion 54 
and the remaining distance display portion 56 described 
25 above. 

The display means 92 has a rectangular shape. When a 
running state is continued, the remaining capacity C shift s in 
a downward direction (toward the E), and the remaining 
distance ZS shifts in a left direction (toward the 0 km) (see 
arrows in HO. 8). The display means 92 has a blue (or 
white) color la a standard running state. When a running 
state deteriorates from the standard running state, in the 
same manner as in FIG. 5, the remaining distance ZS 
decrea ses , the display means 92 is sectioned into a blue 
portion 96B and a red portion 96R, and a reference line 98 
is formed at a boundary therebetween. Thus, the display unit 
9# provides the same advantages as that of the display unit 
58 described above. 

The first and second embodiments have been explained by 
using the display units 50, 90 for displaying the remaining 
capacity C of the batteries 12 of the electric automobile and 
the remaining distance ZS in relation to the remaining 
capacity C However, with respect to an engine automobile 
driven by an internal combustion engine, there may be 
similarly provided a display unit for displaying a remaining 
amount of energy, such as gasoline, and a remaining distance 
in relation to the remaining amount. 
What is claimed is: 

1* A display unit for an automobile far displaying a 
remaining amount of driving energy and a remaining 
distance, including: 

a cartesian graph display means comprising a vertical axis 
disposed substantially along a vertical side of a display 
area and a horizontal axis disposed substantially along 
a horizontal side of said display area, such that an 
origin of said graph lies substantially in a corner of said 
display area; wherein 
said vertical axis indicates the remaining amount of 

driving energy; and 
said horizontal axis indicates the remaining distance, said 
remaining distance corresponding to that winch can be 
travelled by the automobile on said remaining amount 
of driving energy. 
2w A display unit according to claim 1, wherein said 
display means includes a multiple-color display means pro- 
viding respective colored display areas for displaying a 
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change in relationship between the remaining amount of being positioned at a substantial angle such that an 

driving energy and the remaining distance, said change in origin of aald graph lies substantially in a corner of said 

relationship being indicated by a change in size of said display area; wherein 

nh^diivfoy areas. ^ said first axis indicates the remaining amount of driving 



3. A display unit according to claim 1 or 2, wherein said 



energy; 



display »»y»*n g displays a change in the remaining distance in 

accordance with an alternate naming ***** which is different 5-141 scoo P d m<Mcates **** r P naini,1 B distance, said 

from a current running state under an identical remaining r emaining distance corresponding to that which can be 

amount of driving energy, together with a display of the travelled by the automobile on said r emaining amount 

remaining distance in said current running state. 10 °f driving energy. 

4. A display unit according to claim 3, wherein said 6 - A display unit according to claim 3, wherein said 
displays of die remaining distance in said current running alternate running state is different than said current running 
state and in said alternate running state different from said state in the amount of driving energy used for travelling a 
current running state are both triangular with said displays given distance. 

being adjacent and forming a boundary between the two IS 7. A display unit according to claim 4, wherein said 

triangular displays. alternate running state is different than said current running 

5. A display unit for an automobile for displaying both a state in the amount of driving energy used for travelling a 
remaining amount of driving energy and a remaining given distance. 

distance, including: 8. A display unit according to claim 1 or 5, wherein said 

a cartesian graph display means comprising a first axis 20 origin of said graph represents a zero said remaining amount 

disposed substantially along one side of a display area of driving energy and a zero said remaining distance, 
and a second axis disposed substantially along another 

side of said display area, said first and second axes * * * * * 
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